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m m m 

[0001] yt7r^mm Ruytm m^m^mx^^m^m^ti^ 

[0002] %?T-(sm\t ^^j*<DMmmtetemmmm±^wm$)mfa±^fatf^ ytmm. 
m^^-r^tmmxm ^m^nmm (Dmm^mtvx\ ^ 0 ytmmxm 

[0003] if v'&m TjH (Return to Zero ;RZ) (D"f—?m^%:\t ^XmWi-t^%^y^t 
LT, #^#:^tf ^^(Semiconductor Optical Amplifier ; SOA) ^*^I5^bT#^ 

[0004] m7n&3&mi<n^?fcx4y^(Dmj&%iF-rmx&z> 0 mn^-r^^.^^mi 

iCffe* SOA^r{l^fc^||^^^^-10lR^102^@ag$^-cv^o ^<D^ 
^S^Ktt, if ci^'Jt^^-e^-^^fS^n^NV^^Wff ^(RZff -5§-ft) 51 
RXfl&MWMWi (Continuous Wave;CW)3t52^A^I$tL5o ^©8^ RZff-^5 
l^jgft^ S.t/CW^52CD^ 1 «V^-f^SOA(D^lJ#^^^^$^o'^t 

1 2 

mm 1 1 , ^r^^i i2s.t^3dB^-7 p ^io5^cDiiis^aaiu-c^^^ 

$?g§^-101— A^^tLSo i&jjte, "r^«^113^.t^3dB^7^106^COjl[S 
tCiiiiibT#^^S&m^-102— A^^n^o &*5, IH7^^oVNTfi, tu5$^)2o 
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<5 0 

[0005] ^©^^r^tc*5v^tt, ^SMiiii&iii&fitfii-srau:^ 

2 

^^S§^^-101^U?102^iiiiibfcCW^:52^, SdB^^lO^S^^^^ 

$*1^ 0 

[0006] CcD^^^-^^^-^^-M^ChI^IC^oV^T^, fltfB!H3g*l 14^1^11 5<3H£ 
X 2 ^CW^52^3dB^^104T'W«|^cOfitS^^^t^§j;5^s S ^^ 

2 

2 

[0007] RZ{f#3t^^«^)Si^*^101^tJ«102^^V^^yT^it^^^i±-5 
T^^^bXfW^®^^b(^AZ:^±^J9^g^g#^^ x RZm^51(D 

(Dfe&Ml (O^t^yf- \c& V a-c tt, ^&?&tt$EB JT?- 101 fcRZff-JI-ft 5 1 £ A 
;ftU ^(D^, r.ORZflt-g-3te51©/</^W4:ll&#U^ra AT#ftiflUfc«, #&H 
^^^^^-l02^RZjf^^A^b, ^jK^JBJT^-fbSrfeC^Srfcmj;?? 
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2 2 
[0008] £fc, ^if JJH (Non Return to Zero ; NRZ) tf)^— ^W^ft #*C 

T-A^SOA5:{i^c#^^S§^^101^:t> , 102^1fig$tLXV^ 0 r<Z*£ 

ft^MV^te, *gW£*Lfcft #3t(NRZft#3fe) 53&TJ? 

CW)fc52^SA^$tb5o *r<£>KL NRZft#3te53Wifi^ X Xt*CW3te52tf>ifcg A. 

1 2 

«v ^r*bt>soAofU#««n:ll9:3fe$tL*o 

[0009] NRZft^53tt, A^-M21^A^£tK ^9l23X^^tif^ —j5 
So tit* X 2 (DCWyt52teAt)tf— M22^A;fc£*L, #7°7l23T^ll££;ftfc 

^^^^^^^ioi^t^io2^c§^^tiv'7h^^o #wmm 

m^m^l0lRUl02^mmi^fcCWyt52nti^l24XnU^^tl^t^ 

[0010] ZJDSSfttry^yaLytr*- Sl3fcHIISH:*5V^tt, {&*BflS^ii4,&mi5<H£ 
ffl-f-SwfcJCj:*), StftA, ^>NRZ{S-^-3t53cOA^^v^^^ A <7)W^3t 

1 2 

tfStH^/tf— M25/5^ffi^$^V^5^^$tt5 0 fiP*^ NRZm^53(7)A^ 

2 
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So 

[0011] ^<D^m2(D-^%^y^\^^X\± s NRZm-§-3fe53^A^$tL^t N #^ 

^^^ioi^.mo2^v^T^^#ls^©^^t:^^c6 0 mr-^m 

rmm^m^mmmmmm^m^u^mmn^vrm^xM^ a 
[ooi2] NRzm ^mmmnmmm^A^^m^, Rzm ^-^A^ns^ 

^•yyT^-c^sri-e&^o nrz{i -^^a;^^^^ ft -^ytcDmm^m 

[0013] #rFJCft^l:#W¥7-20510^fg 
ftffXm-MM^ 7-199240^$R 
#fF;«3 : #M¥9-60440-^-^ 
#1^5:^4 : 2002-236272^# 

^#fF5:^l : Kazuhito TAJIMA, r All-Optical Switch- Off Time Unrestricted by 
Carrier LifetimeJ, 1993^12^ , Japanese Journal of Applied Physics, ^32#, p. 
L1746-L1749 

$P%ff?Xffll2 : F. Ratovelomanana, ^9£ , l"An All-Optical Wavelength-Converter 
with Semiconductor Optical Amplifiers Monolithically Integrate in an Asymmetric 
Passive Mach-Zehnder InterferometerJ , 1995^10^ , IEEE PHOTONICS 
TECHNOLOGY LETTERS, $|7%, ^10-^-, p. 992-994 



WO 2005/019922 5 PCT/JP2004/011597 

[0014] U^Uetf*^ lW^^^ofilfftcttfiAT^i-RBM^asfcs,, ft^rf^ilfifc: 
NRZfll#3tds«ffl$4x«rids#v\ rcortfe, Rzlf ^^issgSb^^bd^fl: 

[0015] — ;£\ Nl^ft#3t*t»K»-t"5tt3feM2©^3t^fiy^-tt, Kv^Vbu— bT-«jtfs 

[ooi6] ^iSKttd^^sras^^fli^TJfc^tu^o-cfcoT, =3r^yr#^i^#i-^ 
RHS^Rfc-f « ft <£> #gfc 

[0017] *38Mt^«<5^3fe^ry^-t4, ^a«»^rSC©m#3t^A*§n<5*10A* 
&tff&20A;^^M;iA;^;h,;fc#£^ 
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m%<Dm^yt&Ajj-rz£o\z-t2>m&nt, mmmiR^m2(D^t^mmvtcyt 
z>K$ffl}^ mmmR^2(D0m^^m^K^ir^mwmifTmmt(om^ 
[0018] ^mm^^^x^ umm^fsiAxp^^m^yt^m^^AftzthZim 

[ooi9] z.(Dt%, m ^yt<Dm2<D#BM^m^(DAMmm&tiz>mmfe, **vt 

R^2(D^mz.^n^\±nmmm^mKm^tt^ mt>tmbtiz> 0 
NRzm^WA^nm^b^^<D^mm^m^x±^{iLmmtmn^ 
yTm&nm<Dmm&frtfxfci%i£Miz%;-5<-t)^ ^<d^%^^\^^x\^ m 
i <D#mKm¥m^K&>\, ^xm^n^immt^n^m^^m i 
KAzmi^ m2<D^u^^m^\^n^\±mmttm^fh^>tz.^>, ii©^ 
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[0020] SulEmi^I>*m20A^^-h^ > MIBm^^fe#^lp]tHtjl5^^(D^^ 

[0021] ifefc, ro^^^te, i^ftiLT, CW5t/c^-e^<, NRZff f3ti|fiL 
-RZ^m^pJtg^^^o 

[0022] mmmmmt. wz.it. mmm2(Dytm^i l -f^mm^mm^mmm2 
[0023] *mmK£.tL&, M^^yhu-h<DNRzm ^tftxmmisfrzm&x&^x^ ^ 

[0024] [mi]*%m<Dmi<DmMmm<D±ft^^<Dmf$%^mxfc% 0 

[®2] (a) «A^/-K— h7^A^$n-5NRZjf ^%<D'<#— y^Ttt^iT'fe^ ( 
b) f*^^^B&*^l^T^2^^^B{i^V7h^«^III-C$)D, (c) 
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m8Y&mm2(D&ftx4^cDm!&Z7jk~rmxhz>o 
[0025] i, 2, ioi, 102 ;#mmm$i&m* 

3—6, 10, 32—35, 37, 103—106, 110; 3dB#:/^ 

7, 8, 21, 22, 31, 32, 41, 42, 107, 108, 121, 122; Atl^—h 

9, 25, 38, 45, 109, 125;tti^/#— h 

11, ni;^mM\mm 

12, 13, 112, 113; pJ^^ 
14, 15, 114, 115;{£*@f«^ 
23, 24, 43, 44, 123, 124; ^7 
51 ;RZjf^ 

52;CW3fe 
53;NRZff-S§-ft 

[oo26] £*t, *mm<DmM<Dj&m^&z>£Lyt^^iz-D\,^x, mttnmm&^mvx 
M;fcmmmi-z>o ft-r , ^mmmi^mMMm^mz^yt^y^^^^xn 
wi-z>o mn*mm^m<Di£ft^y^(Dmf$%^-fmx&z> 0 mu^-tx.?^ 

*mMMm<D±ytx^y^te s At)tf-h7frtbAt>£fttc.^*mBttXy>-? 
^M^t'\t^% (NRZff 53^2o^5>lBi-53dB^^10i:, A^-h8 
fabAt)£tltcmmytX&&CWft52&2<>lZftmi-Z3dB%y>73b, 3dB#^7l 

^3dB^7^5^, 3dB*y*J10Xft®tethtcmjj<Dm^?fcRrJ3dBXy73Xft 
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[0027] ^mMMM^yt^^lZ^^Xte, 3dB^^5t3dB^yy4t(Dm\Z, SOA 

^j•bt^Tv^5 0 ^(D^mmm^m^iR^n, Ati^tbtcyt^m^m^mm^ 

\s^&5K-fZ>h<DX&<9, NZRfi^53<DA;^ftVv|§£*K:f3:, M7-A^ISL 
fcCW3t^3dB^^4T^^^|^<7)fit@^^S(c/£5J;5ra^^TVN6 

o 

[0028] ^Ji^^0^^5/^^^V^T«, A*$nfcNRZ{f-^^53^@Ei- 

S3dB^^10^3dB^7^5i:(7)ra^, ■6I^51^[H]S&ll / S.t>'pT^^12^ 
tt^ttT^^, 3dB^7^10i:3dB^^6i:(Dra(w{^ Rj^^lS^t^ttbti/C 
V^ 0 "5T^13§0S&llte, SdB^^lOT^SB^^c— ^ONRZ{f 
^i&^l^A^Uc:^-^ #^ONRZ{f^^^^^{fg^^. 2 ^A^-r 

s-wk:, m%<DNRzm^yt(DAJj%mbi£z>h<Dxm, m*-t£, 3dB#:/^io^ 
b&mwmm&m*2^x(Dyt&M% s ^dB^yiot^mmm^m^-i^x 
<Dyt&m£VhM<-tz>zb^£V)M}&£tix\,^ 0 zvx^ n^mmm^iuzx<o-^ 

^mmmmmt<Dmmmms ip*>, ^vrm^^-bm^^^mM^tix 

V^ 0 ■5T^M^12^Ll>*13fi, ^Jf0^S§|^^2^A^I$tL6NRZjf 

^^^^^^^lA^^^NRZff^i^^M^iir^^-rfcSo 

[0029] ^mmmm(D^^^^ m7K7^-r^mi<7)±^4^(Dm!^bi:t^x 
^mmm^m^iRn2icAti^n^m^(DAti^m^^T^^vrm^ 
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[0030] *mnteM<n±ftx+y^<DW}mz~o\,^x®Lw-$-z>o Ati^—hnz. 

1 2 

*lSo ^fcft x Jfctwftft a. v^ti/t>soA<of(i#fiH«rtfcSfl:3t$iLS 0 -eu 

mmmmi mot, k A^^^NRzft 

^^ss^^-i^NRz^f^^x^^tt-c, ^kat^jil^t% wmm 

m&m^2\Z.^rt%^%1tA*liSft^ ^UT, A^£*WhNRZlt -^5t^«t«9 % # 
^^'fb-rSo — ^\ h8^A^I$nfciS5:X (DCW)fc52te, 3dB^7^7l3T* 

2 

^^T'fcS3dB^^4^W^jS$nTNRZ7 ;f -^^|)S^i:^^ , tgft L 
[0031] ^»^^^^-Y^^^*3V^T(i, NRZff ^fe^A^^ 

2 2 

2 
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^h&yh'b&mb-rzo #mMmmmm*ix&zx\,^#mmm^bhi¥ 
ttz-xv, #mmmmm*u^^x&mm&m^7hm^cxfrbmm atsi 

2 

o 

[0032] £/c, &mmmn(D±ytx^y?-\z.te\,^xn^ urn x ^NRzm-i-^A^^^ 

\tt*rVTm&xfe$&, *vVTmm<Dm$mmm\%*7jk-rzbiz.ftz> 0 u^l 
fc#e>, mm &TMm'&. mr~j*m(D&mm^m$®Mwmizm^t'm&x\ # 
<D\t f§rytAi3h?i-7bm, ^vrm^mmH^^o ^<d* 
WT®m<vmm. ^mm^ybmh, ^mmmm^m^ib^mmmmm 
T2bxmz£?tmmmt%:^-t 0 t^ox, ^um-tw\r-^(D\tmm.(Dmt^ 

1 2 

[0033] £XT. ^mmj&m^yt^yT-tDmtt, At)tf~b7\Z.\?yb\<'~ MUOGb/ 
#ONRZm^^A^$tL> W^aiMIlIjfSll^j:o-CTO$n6NRZ{f^^^ 
^^{&§^i;&TJ*2^A;^tL5l^ 

!¥$B^Mt-3o 02(a) ttA^^-h7^A^$^NRZjB^CD/^— ^^-T 
«0-efc«9> 02 (b) tt^ll^^i^^^l^t/2^*5^^W^fflv'7b^ 

tsfitfc^ 02(c) nmxtf~h9frbmti£th%mz)ffi%m<DT^?— 

NRzm ^-cd/^-^«, ft -^^S^D-e^v^^rij, ft ^ytmm&i?v<D 



WO 2005/019922 



12 



PCT/JP2004/011597 



&&&toikix&t>1-k, roioioooiiiiooioooiouitoc z.<DAJjifoi&&s 

DATA n (t, z=o)t~$-z> 0 z^x\ ttemm, zteft&tem&&m*<D&£j>fa<DtiLiB: 
&*u z=o^mmm<DAm^ z=utmm(Dmm^mi-o tut, n«ix^2 

2(Dmm&scw, n (t, z=o)xm-t 0 &BJ&mfcffim^-iRx*2{ci3i,fz>*c^})T 



[0034] mi} 



[0035] [*2] 



[0036] [&3] 

^ = rx^x(^ n -iV 0 )x5 cw . n 
[0037] fc*s, ±IS»cS:i^S3K:S3V^, J e«W4«#, t «^A^) 

n 

g 0 

[0038] ifcfc, 02 (b) \Z^ftm^&16ttlRXfi2K&ftZ&mjm&iS7hl1 

tot, n(t) 

ft, ^H?f^^S§^lS:t/2^4b^t5= 3 r J ryT^^N (t, z) £ft£;>7 fa^^Lfc 

n 

[0039] 



^(f)-f Ar B (f ( r)* 



[0040] *Lx,&mtemi&&m*iRxfi2\z&\ t ^xcwm i &rtzftmim.n^h4 ( 

n 
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[0041] Hfe5] 

[0042] ±fE^5^^5k«itM^m> M teNRZff ^^^A^I^^V^^ 

tot, n 

2 out 

[0043] [ffc6] 

S mt (t) = \S CWA (t,z = L)+ is c(F2 (t,z = L) 

+ ^]S CW i {t,z=L)x S cir2 {t, z = L) x cosfa (t)-0 2 (t)+ A#) 

[0044] t£$5 s ±|ESfeS;6^*3JtS A <f> tt{it@IS^^14^t)?15 tioTSJS^^MT'- 

tot, 1 

tot, 2 1 

[0045] ^U-J^ IH2 (c) ^-fX?^ ffi^-b97$>«b(±i^£;ftSffi;^!&JgS (t) it 

out 

[0046] _BzBLfcj;5^ ^mmmm(D±yt^y^^^xi^ ^m&^m^-i^te^ 
xmm^ti^{mmit^n^m^^m3\^muicA^mi^ &m&%^m 



WO 2005/019922 



14 



PCT/JP2004/011597 



mmno&m*. ^mmyt^m^2^mmmt<D±ib±^mc^xh^ 
mmmmcA^m^ wmm%^m^2\z^n^mmthWm^m^'t^tL 

<DNRzm^Kxt>mm-rz>^b&pim^tez> 0 
[0047] m^^m<Dm2(Dmm : mmKm^^t^y^'\z^^xmm-r^ 0 m3n^m 

— h22^hA^ntcm^ytX^CWtft52^:^mT— Mz.^^f^zf"72?,h 

% mr-^^m\^tcyt^^xm^-h25{zmti-r^^924t, ^m^.tc^ 
>y=.>?~m%m?&&m-fbfox\ >s 0 

[0048] BUKECD^/N.^ai^— M^IHg§^^^20(DT— 

mfc&m+iRwmmmm^wtrtbtixteV), ytrnm^^r-^a^ so 

Mm<D±ft^^iZ.&tfZ&mM&m4RTfl5te, NRZ<f-S§-ft53^A;^n 
ZhCDXfoV, NRZ'fK"^*^ 53CD A^3 # S &V ^#^^(3;^ MT-A£jiiiLfcCW3fc^ 

[0049] ±&<d£q<, ^mmmm<D±yt^y^Km^xn, ^mmmm.^m^^m.nh 
nx^r-^^K^mmm^mm^umnhnx^^T^Mhttm^ 
<&oti^ 0 z.ti\z£<o s &Mmwfc&m*mxf2%mm~tz>cwyttf%^924x 
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[0050] *mMKm<D±ftx^y^<Dmm^^^xmw-fz> 0 

^yf-i^ AJjtf— h2UC$.M X^NRZit ^53^A^^^ Atltf— h22^m 
ft X 2 OCW^52^X^$H6o icDi&ft * ^TJ^ft X W\ V ^1**VbSOAtf>f lj# 

ta«rt^ta:^ti«o a^jjK— h2i^A^$nfcNRzft ^53(4, #t^23-t?2 

0 —lis Atjtf— h22^A^$tbfcCW^52f4, *^723-C^$tU^, 
lSO ? 2^iiilb^CW5fef4,^^34T-St>^^$^TNRZx-^^P^;t^«9, 
[0051] ^HJS^fl|(^^^^(3:*5V>Tf4, vy/N.ysy^- ^3t(sISS^tt52o 
fc$tft A 2 ^)fe^7 B 724^^V>T^$nS^^, ^^it@v-7hCD35r^±/5^ 

2 

^yr#^mjgHi-sig5i*5«itt!i$tbSo 

[0052] *KEifi^«8©^3t^>ry^^*3V ^Ttt, j£ft X ©NRZft^A^^V 

£tb£ 0 A*»nti, ftft^^flr-s-^A^is^m^st, ^^skis^is. 
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2 

[0054] *mM<om3(DmMMM(D±ytx4^fc^\,^xm,m-fz> 0 m^^mmm 
[0055] ^mmmm^^t^y^mm^^xmm-r^o ^mmmm^^ 

h7\ZA£l£tlf£NRZ4W ##53^ 3dB*^9lOT?2o^^ga$tL, ^<£>— 
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mssi 1 % -^mum^i 2RU3dB^y95^(Dm^mm\^x^mMm^. 

2 

^^^^*^2{CA^$^T@^^b(#«^it@^b)^^6o ^Lt> 
[0056] fc*3, r.O^xN.ya^— S3fclHll&»!l*5V^W:, tttt««»14&t;i5ia9^ 

1 2 

[0057] *nifcj&m(D±yt^y^te\,^xn^ NRzm-%-yt53&At>£tiz>k, %-r s # 

S^^^2^^^^^1^A^$^cNRZm-^3feJ:'9^{£5SS©NRZ^f# 

2 

[0058] Slti^NRZ^^A^^^^^^OIf^SaaSKl^V^, 

^yr##jcjgH-r5«5i#^«ii!i$tts 0 ft^wtt^^ ©nrz^#^a 

i 
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[0059] ±S$U-cJ;5&-> ^MM^m(D^^4iyf-^^^x^ m&yttL-XPnyp^/u 

*ft£A;^Lfci§^:io^T^;MV^»^^ 

— htf>NRZft-J§-ftT*»J KKZo 
[0060] m^^^7)||l7!;MI|3cD||M^cD^^-r^^c^v^T^, NRzytvBMXfat 

™^£^5^TWcK,NRZ^fc^ 

x<b£v\, <^ ^mfi<Dm4<DmMmmizm%i£ftx^y^z^^xMw-fz>o m 
5^mMBM(D±yt^4^(Dm^^-rmx^ 0 &*5, ms^&iv-cra:, mi 

i^^A^$ttfc#if vmmttx^r-^mzthtm ^% (nrziw -^) 53^2 

o^IBi-^3dB^^33t, A^^-h8^^A^$tbfe«^-Cfc6CW)t52^ 
2o(C^ia-t-?)3dB^7^36t % 3dB^7^33T^MB$ti^:— ^•(^)NRZm^^.U ? 
3dB^^736T*5>IB$tl<rc— ^OCW^^A^$H53dB^7°^34i, 3dB^^3 
3l?#gE^fc{t!i;^CDNRZff^;&lJS3dB#^ 

A^tLSSdB^^SS^ SdB^^S^^W^^^C^t^SdB^^SS^^ 
ffl^l§^fc^;^^LTtfcl^/K—h38^m^-r53dB^^37t, SHlfcfc-es^- 

[0061] ^W^fi8^^^^^*5V^T«, BU^O^^N-y^^—M^lHlJ^^jot-t 
5NRZft^;)fc53CD&^;frft£CWft52<»^ 

, A^^-h3lS.^A^^-h32^@ag$nTV>So ZaBU773GbZ$B1l'7 
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3^A^§n^v^t»> cwft52\zm^&<Dmz>yt&mjj#—h389frbm£)£ 

fot&^o^ NZR-ff S§r%:53(DAt}&fj;\,^M&ia*, fMT— A^iiiiiLfcCW^^ 

[0062] ^mMmm^yt^y^-K^^Xl^ A^£*LfcNRZ{f-5§-}fe53£#@fi-r 

%3dB%~7733b3dB%-7 : 734b<Dm^ ^jIMSI&II&^rT^^^ 12^12 
tfbtlXm, 3dB^iy P 933t3dB^ : 735t(Dmia^ Bl&&Eg&13&mirtbtl 

-^^LbtL52o(DNRZ'ff^(DA^B#K^AT^ N ^H^^SS^^1^.U?2^*3 

x^ a ^.tc, vs^mmm2Rm3t£, #mmm$i&m^-2\zAjd£tiz>NRzm 
■%ryt&s #BWM&&m^iAt>£ftZNRzm^yt£yhWLm&^&h<Dx&z> 0 & 

[oo63] *mmmm<D±ft^y^<Dmm^^^xmm-irz> 0 ^mmwm^yt* 

Atltf— h31«ft A, ^NRZlf -^SS^A;^*^ A^tf?— h32&C& 
M^rtra^nSo ^UT, A^^-hSl^A^J^tvfc^A^NRZm^SS 

3dB*^33T*2o^^ia$n^^ — Bras^jffiEiKii, ^UMmi 

2, 3dB^^734^Wtil^^l4Srai§LT^^^^SS^^l^A^$n5o 

ffi^-^, "si^^^i3 % 3dB*zf735Rm±mmmm5%mm\^x#mMm$i 
mm*2^A£i£tiz>o ^<Dt%, ^mmmmmuM, ftismm-m&m+i&x* 
2^Ay^n5NRz{§ ^ytia-zkT<Dmmm^tfbhz> 0 ^lt, 
^^i^t>*2fi N NRzm -%-wAt)£tiz>b. ^vrmm&U'Pu m^fm^mt 
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